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Electronrnicroscqyand electrondiffractionstudieshavebeenperformxl

m the mpermndJmbg oxi- YBa#J3~w, CdBa2Cu3~-yand 1.d2#xCu04+ as

*11 as the relat- perovskitesM2CI104,EU2CU04@ @2H4. Extrareflwims

are curmonly cbsemed in all the roes. For exanple,in the 123 cxmpounds, in

situ heathg leads to transfomtims franorthorhcmbicto tetragonalwith a

loss of twin structure;on cml ‘mg tie oxygen va~d]ciesm-order in the basal

planeto give1/3(100)*m 1/4(110)● diffractionspts. IrItetragonalEu2CMt

and U@J04, the [001]diffraction~tterns oftenhaveextraspotsat 1/2!110)*

or at 1/4(110)● positions.Extraqmts are alsocbse~ in La~CJ04

(o~horlwxrbic)M this is prkbly due to tkx2sparegroupk.e~ primitive

ratierthan centered. lhesecbse.rvationsare discmsecl in termsof the

orckring of oxycp mcancies in tk CU-Oplane=of the varhri perovskite

structures.

]xmwmm l’ECYWQUES

TilelEa@3~+-y qk?c:imenswere prqmd as describedpreviously[1J ‘1’lK?



from tetragonal to ortho~hombicat -700°C. The twins can be removed by

heating,by irradiationor by reductionin the wcu’.rmof the rnicrosco~. For

the case of pulseheatingwith the electronbeam, if the speci-wns are cooled

immediately,then th~.twin structureis restored. If signifimt oxygenloss

occurs,otherorckredstructuresare ~served (Fig.2). Fig. 2(b) showse.xtr~

reflectionsat 1/3(100)’and 2/3(100)*positionsindicatinga probableunit

=11 aT X 3dTX ~ (T=fers to the tetragonal~lt =11) file Fig.~(c) ShOWS

extra reflectionsat 1/4(110)”and 1/2(110)” indicatinga probableunit cell

*42 x 2*42 x y. Possibleschems of oxygenvaacy orckringare give- in the

;].’..scussion.

La2CuC,also undergoes a transformationfruntetragonalto orthorhcmbic,ir

this&iseat --200%,whileLal.85SrOc15Cu04+transformsat -200K. Againtwin:

are the most prcfninentfeatureof the microstmctureat ambienttqrature ir

Ii12dJ04(Fig.3) and they can be inducedin the Sr-containingmaterialby in

situ cooling. However,the twins in the 123 and 214 materialshave a quite

differentorigin. In 123material,the oxygennmncies order (diffusively)sc

as tc formCu+ chainsalongthe two ~ssible axes in the basalplane. In 214

material,the distomion to the otihorh.tiicstructureocrursnon-diffusively

and there is detectablevacancy ordering. However,we have detectedextra

reflectionsconsistentwith Pca symmtry [2],moreover,on roolingLa2Cu04

reflectionsare observed at (ilO)* positions in the [uO1] z~i;e wilichare

streakedalorq<11O>*,kii=tirq a poss~b.le w ,hase.

E@thEV2CU4 ad W2CW4 havea .spa~group14/mTrnwith a triplep~rcwskite

d“ (-.l. l]r)lt (Y’li.Ft(J, 4(})) Wltlla i+’ x q 4.x



D19XSSICX4

We shall confineourselvesto discussingthe oxygen ordering. In all

cases there is a Cu-O squarebasal net which is most susceptibleto loss of

oxygenand the introductioncf oxygerlvacancies. Examplesof such nets and

theircorrespxdingdiffractionpatternsare shownin Fig. 6. Fig. 6(a) is z

net with a 50% occupancyof oxygen sites giving rise to the CU-O chains in

YBa2CU307. If one third of the chains are vacant (corresponding t.o

~~a2Cu306,67)#then the diffractionpattern in Fig. 6(bj arises. This is

similarto Fig. 2(b) and couldcorrespondto the 55K superconductorwhich is

re~rtd at abut this stoichhwtry [31. me ~2W4 ad EU2CU04 StrU~Yllres

ideallyhave fullyoccupitisquarenets. However,possibleschemesfor 25%

vacancy occupationare shown in Figs. 6(c) and 6(d) which can explain the

diffractionpatternin Figs. 4(a) and (k)). A similar scheme

123 material with 75% vacancy occupation (i.e.vacant and

reversed)can explainthe diffractionpatternin Fig. 2(c) and

to ~996.5.

to Fig. 6(c) in

occupied sites

wouldcorrespond



Fig. 1: {1 10} Twins in YBa2Cu307.y observed

along [001].

Fig. 3: {1 10} Twins in La~Cu 04 observed

akmg [001].

F;g, 2: [001] SAD pa!terns in YBa2Cu~07.y: (a) showing spot doubling due to twins, (b) after

pulse heating, (c) after aging for 1 day.
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Fig.4:[001] SAD patterrls from IWOdifferent regions of Eu2CU04,

Fig. 5: Ordercd regions corresporlding to Fig. 4(a).
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Fig, 6’ Diffraction pa:,t. s a;iu onesponding square CU-O nets with various configurations of
vacancies in the ,~sal: ‘me of (a) YBa2Cu307, (b) YBa2CU~06,67, (c) and (d)

EU2C1103,50


